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Fluorescent pH indicator compounds which 
exhibit an increase in fluorescence intensity with 
decreasing pH. The indicators are derivatives of 
rhodamine and sulforhodamine type dyes and 
are particularly useful for measuring pH in acidic 
environments such as carbon dioxide production 
by microorganisms and pH of certain acidic 
intracellular compartments. 
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d) ±IE^3fiKd^!«e<OpH^iBl^r-5 
Wt4J 




S0 2 NH (CH 2 ) 3 C0 2 H 



\ 

\ 

\ 



-100- 



II nil ii || [hit) i III i I ill ill |iii l^^nil ill I h II ilii062071-|2.cpc?fromCar^— Y^^^ntnnlhnr-hnttnml Page 3 of 9 



(3) 



6-207112 




mxm 8 1 mm^mmo P h zwtz-? zm&m 5 , 



[■WW 91 
lit 6] 



*5S 




S0 2 NH (CH 2 ) 3 CONH (CH 2 ) n C0 2 H 
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:7 s/ £ (Molecular Probes Hand 
book) -^^7- yD-yXtt(Moleu 
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tl(Ci:0 4 8 8£fcfc£5 1 4 nmQ7jW>l/-lf-|: 

"TScfcStCfcS. L,j&>Lfcj&*S. SNARF— 6i3i;<t£ 
SNAFL - 1 £B£V>T\ r©*3?«©f&^#JttS6ft«3&« 30 

Kfe&7ikT. SNARF- 6£cktfSNAFL- 1 »fi 
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J*8tlW>B C E C F 7t F+^f* iXrV 
^y/tf-h (B C E C F — AM) ^bT-&dcSn-5 
*<DTiffij5artpH£Jg^-r Sfc»fc#fc*fflT*« (n 
;l7l- (Kolber) 6, 1 9 8 8. J. Immun 
o 1. Mtds. 10 8. 255-26 4). «ftC!>|*F 
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S0 2 NH (CH 2 ) 3 C0 2 H 




S 0 2 NH (CH 2 ) 

T, Y-X^-U* CO* H^mx;U*a-^> 

(GAB A) T&*o {t^I I IC^T, Y-X'S- 

If CO: H$l>ttU*)\,*-)\,&£m&L1tGP,KA 

2-7^/-Kx*>M (ADA) 
[0 0 13] cn^CDpHjt^J^pH7-^pH 1 

4 nm*CSie^n^UT^^5 8 0-5 9 0nmT 

(HeNe) U—tf-^^-T^il t^T^b 
39* %^m^<7>rc^ ten x h IS t/* v V V 7 V y H 
5. HeNe U-lf ~teft&3l7frfc£ 7 

[0 0 14] **|B(Dft^*ttD-^5>*fettX;l/* 40 

*ci:0^$n^. ft^fti©*^ x;i/*n-y^> 

BXW-;^DiJ K^GABA^^^ii-TpH^ 
#J (SRB-GABA) *»«-r*. ffc^ttl HC^V* 
Tf£, S RB-GABA£*V>TN-t FD^-tf-^v 
= 3 H (NHS) i:E*StTffittftXXfJ^^lSl 
uWADAt^n. TO:ltsrb-gaba 

[0 0 15] *«W^KWf 50 



3CONH (CH 2 ) 1 ,C0 2 H 

C tit < * UT^Wftfi*3«rr-« c < 

[0 0 16] HT©SO»5*B«K:*V^T, #«JBTL 
U-t;k *^n^## 5 5 3 4) fltgQO. 2 5JP 

y hT>^7Xl?TMKC-l 8F«fc*3V>TfTfc 
fctlfc. MI IffiH P L CM^< HE^JM 
(2 0 0-60 Onm) ^W^-^X8 6 0 I 
I #>:/Kfi:fcJ;tf:/7*>y- (B r own 1 e e) 
^7i'J- (Spherl) - 5 RP- 1 8 2 2 0X 
4. 6mm#^A£{£J?!Lfc. 1 : 1-9 5:5©^ 
J -)V : *CDi£i&a#^E&£ 3 0 #M>WCH PLC!" 

BM/^y*- WP-2 0 0 SY2 0 0MHzgS 

B^VlKajreff* (FAB+) SSX^ 

2 EliSISM^tfifc. XJU*n->a>B 
(SRB) te#'JlMx>X*t K>->;p/i-7W, £ 

C«WM0tt2. 0#T&ofc. 
[0 0 17] 
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SRB — GABA (Di^tfL 
X;|/*D-^>B XJU* ~ D »J F (0. 74 0 
g, 1. 28£U*;W ^<t^r-T^ygS» (GAB 
A, 1. 32g, 12. 8 5'J^E;W */0 , CIC*J#L 

rcTK^tcv^^uyay tru v> (dmap- 7;uk 

'Jyh, 3 0mg) &<£tf3 0% hUX^7^> (E 

C 1 2 2 5ml Sajt^lDifc. U W 

tt#»£«ffi«Bfc±D#JBU CH 2 Ch T2@^ 

Vay'J^ 1 : 9: 90-2 : 16 :'80CDBi:^ 
^y-ikC^ CI, £jgEf£) o ^7AM^TLC 
('>'J^ 1:9: 9 0tf>§t& : : CHi C 

ABAfci*f5»©^iiBtt^$nfccoTc:n6*CH 

* Ch +0Sa»fr&S&ffifiU £SBTSRB-G 
ABA 8 SmgtfflZtltc. 1 1 Xtt&^Stiax 

[0 0 18] &8*<0#*r 

X H NMR (4 : 1 CDC la -CD 3 OD) w 

1. 3 3 (t, 12H) > 1. 7 3 ( t, 2H) , 2. 

2 8 (t, 2H) , 2. 9 3 ( t, 2 H) , 3. 6 2 
(q, 8H) , 6. 7 0 - 7. 3 5 (X;U*n-^> 

H' S) , 8. 2 9 (d, 1 H) , 8. 6 5 (s, 1 
H) . 

[00,19] l3 C NMR (4 : 1 CDC 1 3 — CD 

3 OD) wl 2, 2, 2 4. 7. 3 0. 8, 4 2. 2, 

4 5. 8, 9 5. 8> 1 1 4. 0, 12 6. 0, 12 
9. 6, 13 0. 7, 13 1. 4> 13 1. 9, 14 
0. 6. 15 5. 6, 1 5 6. 0, 1 5 7. 6. 

[0020] hplc ernwn 11. 4» 

MftMm FAB+MS (MH+) :C 3 iH 3 8N 3 O 
8 S* 

6 4 4. 2 1 0 0 6 4 4. 

2 0 7 6 

^JS0J2 SRB-GABAOpHMjS 
HJS^JlT^$n/tSRB-GABA«, ZJlfrXJ- 

SRB l:#filtoofe^< p Hft#tt*»^ 

Sftfc. *JS«lT^SnfcSRB-GABA(OpH 
»*3taa»tt€iB!lS-r*&«)K, OmMU 

>&&mmwL. phs. o+t**vtfc. cn*«3i 
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30 



0. IN) *Rft^h"J^AtlM»«TBI»Lfc. 
[0 0 2 1] /V-*>x;UT- (P e r k 1 n Elm 
er) LS-5S3t3t««-«:*©J:^K:-feyhU&: 
XUyh: Efrjg=5; 56«=3 
1 2 0nm/» 
5 4 4 nm 
% # : 500-700nm 
^K^C^lC, SRB-GABAfk^ «b-&* I ) 

^Ljto nc^f . 

[0 0 2 2] 



PH 
11.30 



1 0. 
9. 
8. 
8. 
8. 
7. 
7. 



1 5 
3 5 
9 0 
40 
0 0 
75 
40 



6 3 
64 
10 3 
14 7 
19 3 
2 53 
2 6 0 
2 7 0 



±E18*SHlfc^7 7T*"r. SRB-GABAIJtt 
8-9. 5©pH«fiBTfcfc<0pH»S3fc&fl^fcfc^ 
U PH7. 4-10. 1 5©»*Ml«tiSViTaK4 

[0 0 2 3] HtSM3 SRB-GABA-ADAO 



SRB — GABA NHSX^fM, #y>X3^- 
7>F ^^-(Bodansky and 
Bod an sky), "If V^x-fX*:/ ^ 
J-Y Zs>±i/X (The Pract ice of 
Peptide Synthesis)", 198 4, 
p 1 2 5ICfS^$n^feOil3ffjBIi;icPSU^. SR 
B-GABA (140mg, 0. 2 185Ut;0 
^N-tFD^y-^y-^' (3 0mg, 0. 26 
S»J*;W «*CHi Cl 2 5ml^W3*lJ&77X 

40 fc. ^i^n^*S/;kfcjU#^.<* F (DCC. 5 4m 
g, 0. 2 6^U^;W fcftJx, E^**7^^>TIC 

?xy*)y Hzmvxmmu h**ch« ch -?2 

->'J;*K 1 : 9cD^^y-;P: CHj C 1 2 ) . ff\1H<D 
NHS XX f- M*'pm<D%LfcfeS RB-GABAtf)^* 

SRB-GABA NHSX^riH3 8mg (8 5 
50 %) W>2/%&<D "XvTC tLTmStlTz. 
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[0 0 2 4] : l H NMR (CDC la / 

C D 3 OD) wl. 28 (t, 12H), 1. 85 

( t, 2H) , 2. 6 3 (t, 2H) % 2. 7 1 (b r 
s, 1H) , 2. 9 7 (t, 2H) , 3. 30 (br 
s, 4H, D-^>-*K- (CH: ) 2 -) , 3. 6 

5 (q, 8HK 6. 7 0 -7. 18 (m, 7 H) > 
8. 2 3-8. 5 5 (m f 2H). ; FAB+MS :m/ 
z 7 4 1 (MH+) ,713 (M+ -Et), 62 

6 (M+ - NHS) 

&#mm FAB-fMS (MH+) :CasH4iN 4 S 

1 OlO 

741. 2 2 6 4 . mmm 741. 2 

2 6 0 

SRB-GABA NHSlXril' (1 3 8mg, 0. 

i 8 6 ^ u &£zfi 2-7^y-Kx*>» (a 

DA-7JPHUyk> 6 0mg, 0. 2 8^']^) 
£, 5ml CH, Ch ^**J67 7^3^lD^, £ 

LC»« (vU^J, 1 0%^^y-;!/-CH 2 CI:) 
fc«fctttf. *S*NHSl^.(Rf = 0. 3 5) t 

thtzmmautwn (Rf = o. 2 8) #*$nfc. $b 

ICADAS&liDMAPfeS6HBLTt)RiS^7l/fcC 

CH» Cli (D£JiE*g}£) £fr&5<hNHSXXx;i,2 
&S RB — GABA — ADA 6 4mg (4 1%) 
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CO 0 2 5] l H NMR (CDC 1 3 / 

CD* OD) wl. 25 (br s, 1 6 H) % 1. 2 
8 ( t , 12 H), 1. 58 (t, 2H) , 1. 65 

(t, 2H) , 2. 2 0 (t, 2H) ,2.28 (t, 
2H), 2. 9 5 (t, 2 H) , 3. 0 8 ( t, 2 
H) , 3. 6 5 (q, 8H), 6. 7 0-7. 18 

(m, 7 H) , 8 . 2 3-8. 5 5 (m, 2 H) 
10 HPLC 2 6. S» 

l$#Mm FAB+MS (MH+) :C4 3 H 6 iN4 S 

2 O9 

84 1. 3 8 8 0, Hi! 8 4 1. 

3 8 6 9 

SUS094 SRB-GABA-ADA(OpH^ 

3 tlTc SRB — GABA — AD Aft£$j 

0pHKjS»tt*, SRB-GABA \ZM blSSSW 2 T 

1 1. 2, 9. 5, 8. 9££tf8. lTWJfcU 
it? £0 2£^:7T^Lfc. Cd-Ct>a3KM«fc^*t5a 
*0»t)5JRpH8-pH9. 5<0|WTjt,«&*U pH 
8. 1-11. 2(0S3BWT»56«O«bT*ofc. 
[Kffi<DfiPifcI89» 

[01] Blit (SRB-GABA) CDpH 

[02] H2I1 flT&ttl I (SRB — GABA — AD 
A) © p Hft^ttl^^t ^77 



[01] 



300 



240 i 

ISO 
3* ft 3* Eff 

120-| 

60 



500 




700 
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(72)5891* • x>f - Tfc-^ 

27513, $r7'J- f Xf^^- h^y 
y-n-h 107 
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